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(7l)ffl«A if-f^x^y-r*;*, -f>rr-#W:r 
a H 

T^U^-^a, Vi'>b> 98102, 

Xh 1201 
(71)fflKA ^5-, 

7*U*-&*BI. 75206, 
X, tflxyv* 'OF H^-f^ 6061 
#1816 

(74)ft3«A #a± HE * W4£) 



(54) [58W<D*ift;] 



(57) 

^f7-^^yU* (Plchia methanol 
ica) ©yg K - 3 - U HdJ 1 

t-^nfif (gap uter) ©te^^pqE-^- 
^aa©^>/^^Ko^©fc«)ODNA#iig^*5 

V»T*«T»*. S!S^^^-f*glC^V^T, GAPl^ 
O^E— # — &rX/X«GAP 1 tf*, ftg 

co^>/t^R^n— KbTV^DNAir^>Kc:aMI 




(2) #S 2003-503030 

[fit J&m 1 ] @E^lJ#-^- : 1 (D^ ? K 8 1 0 frhJ* ? UOr^ Kl 7 2 

@a^lj#^- : \<D^V VJr^- K 7 3 3 frb 3* ? Kl 7 3 2 (Dm&ltD'pfj: < t 

^^/U* (Pichia Methanol ica) (75 ^yi? /VT ^ 
H~cDDNAi?^ >- N ; Rlf 

[It*rl3] MufSH-(75DNAir^^ >- 9 0 0~1 5 0 05(^kt 

^KS-efcS N lf*JS2fatt(DDNAtt^f* 0 

[f**^4] m~ ODNAIr^ ^ Ifi^lJ#^- : l(7)^^^f K8 

1 O^fe^ Kl 7 2 4^tp, »#^2fBtt<DDNA#il{£ 0 

T/V^t K-3-y^^t KP^'t- tf&a- KLTV^DNA^f^i^ 
£&V\ IS*JS2fa«!c(7)DNA^#: o 

^->^^ia^lJ^#tp N ffjfcJg 2 fB«c(7DD N At#^f* 0 

[Ih^JS8] 5>^^>^^@a^J^ N • ir UfcT^ai (Sa 

ccharomyces cerevi s iae) ©a — H^P:7 0 W-^o gB^'J "C 
lf* r l7fai6^DNA+#^f* 0 

G 1 XttGAP lift^©^*-^-*-^^ »^2fBt©DNAi 

[lt*riio] ittma^ — ^ ia?ij#^- : i©^^w K27 

3 5*^2 7 9 5^, lf*3S9ia«cCODNA«^ 0 



(3) #3? 2003-503030 

[fltjfcJSll] |ft#^2iB*J©DNA«&ft:Srgtf, t°f7^^yy* 
[»^12] DNAf», y7Aftff[-j;^IiAt|i5, fit**! 1 

i tsttw t°^r - ^yy 

[ffr>fcJSl3] DNAilP, ^nt-W J±mm^£ •JJftii^iX* 
[Ih* j S14] I-©DNAt^yh^\ 9 0 0~1 5 0 0?^ ktf 

kst-*)5, ft^jg i i mm<D t°^r • * * y y # sauna, 

[fif^I 1 5 ] |-©DNAt^ ^ has, SE^iJ#-8- : 1 K 
8 l O^^tf Kl 7 2 4£r^tn W* r Il lfEifccDh^T •y^y!)* 

[fibril 8] DNAfHUft:^ #3t--cy/i,(c|liit|itv^, It 
7 lEgcCD^ fe Q 

[«M19] *fflfl£a^ Ifil^PfT- if-efcS7 0 n^^-f — if AM 

[SM2 0] > h^tfDNAfltfgft: 

: t°^T • 7 * 7 y i7CDj»^|g^^n^ — ^ — £-atl\ I-(DDNA"fe^Vy 
h ; h°^-T • y 9 J V 2><D?^;<?K£XW~<V^ KLTV> 

SE^IJ#-^- : 1 (D^^ U^T=f- K2 7 3 5 fah 2 7 9 5 £fati\ ^HCODNA-fe^V 

^ho 



» 



( 4) #^ 2003-503030 

[0 0 0 1 ] 

G-tZ&mmi^ 4o®lHans enu 1 a, Pichia, Candida 
, SVTo r u 1 o p s i s *l<5„ rtbP>©JRfi, ^HScO^li^t/tim 

«FttSr3£t^TAXW-efc!9, ^o^ft^^M^i^LTW^ (B i l 
Ion— Grand, Mycotaxon, 3 5 : 201— 204, 1989; 
Kur t zm a n, Myco 1 og i a, 8 4 : 72-76, 1 9 9 2) 

[0 0 0 2] 

^te\,^x&mTztctb<DM*>#}mffixtbz 0 m-^. ^<owfnh B - 

^^t?fc5o Mfctf, Faber^, Yeast, J_J_ : 1 3 3 1 , 1 9 9 5 
;Romanosib, Yeast, _8_ : 4 2 3 , 1 9 9 2;Cregg^ Bi 
o/T e c h n o 1 o g y, _1_J_ : 9 0 5 1 9 9 3 ;fgM4, 8 5 5, 
2 4 2t;*S«4, 8 5 7, 4 6 7f ;ffiW 4 , 8 7 9, 2 3 1f 
;&t>\ ^d#f^4, 9 2 9, 5 5 5^;tWl, Ra ymo n d©*M 

& 5, 716, 808-^,315, 736, 3 8 3 f& 5 , 854, 0 3 9^ 

RXf%$5, 8 8 8, 7 6 8f^#i©:i 0 
[0 0 0 3] 



(5) ^J? 2003-503030 

o o o v y h^£A±.<Dmm*tr-su^ nmzRv&b < ftm&fafrzti&^m; 
mm l fcflfe©fij/s zmm-t z 0 

10 0 0 4] 

tf Kl 7 2 4 ^ 5 0 0J*^ R<Wft!£*LfcDNA# 

NAi|^ift^5 : W-?- K7 3 3^?,^^l/tf Kl 7 3 2 WfS^lJ 
#-*§-: 1 cDgfi^iJ<D/>^ < SBSr-g-tf, M~<dd N Air ^ > h t) > 

> M»sas 9 oo~i soo^w K-e*>So m<Dmmmm^io^x, m 
io^^tfKi 7 2 4^ 0 mu<DmMmm^&^x , ^-©dna 

= - KLT^5DNAMWC^/A\ r©DNAfi*(iIt, 
t°^T • VzmteT. MiffffT • ^ y ^ade 2l^©± 5fc 



(6) #^ 2003-503030 

NAt^ ^ Mi, t°^T • y ^7 y *©AUG 1 XHGAP 1 iafET-(7D|g^^ 
[0 0 0 5] 

*mm<Dm=<Dmm^te\^x, ^cm^±.r>N Amm^^^^r • y ^y 
v jjmn&&&®i&n?>o frznmnm^^^x, :©DNAii#it yy^c 

y^(c*aii*tbTv^So 55^5IU&fi«^*5V'»-c, t°^r • y ^y y^JWrnatt, 

[0 0 0 6] 

^EcD^^c^MI^fev^x, (a) Stella Lfct^r • y ^y y^Kflfla^j^ 
ilU miii^lrroDNAt^^ is h ^ ti^oa g © ^ y f 

^■tfDNAtnn^^^^tb5 : t°^r • y^y y # awg^te^o 
^^^srsrs— kltv^s, i^oDNAty^ is y ■, &m^. se^j#^- : 1© 

^ K2 7 3 5ri»k 2 7 9 5 £r^tr\ iHODNAt^ ^ K 

[0 0 0 7] 



(7) &m 2003-503030 

[0 0 0 8] 

Mi, y7^-;FXI4y7^Um©J:9^ 5' 7)^3' ^fpj^Sct?^^ 
[0 0 0 9] 

£\ KP&satf&fcioi&tfi© i a r t , o . o i %*vi 

^ h^«*-r5«t 5l-ffiffl§n5. Xlii J fftffi9, rcDfflMti, yy^D 

NA (^&BB?lJ£{¥5Xta#^&VN) , cDNA, MMDNA^k iH5 
[00 10] 



(8) 2003-503030 

[001 1 ] 

r^y^w^Kj 5' 5^^e>3* ^^tm^Hf^^^u tfx 
? h'xti. V tfx * ym.m<n i *mxte 2 y v--efe5 0 # y 

t>Mm£tu&z> 0 ^d^^ wK©t^x(i rbpj ) % 

\y^Y ( r n tj ) , Xtt^u^-* ( r k bj ) X~m$L£tiZ> 0 JCMftff't 
[0 0 12] 

Sgfc&JxSSSfeK^T, RNA^y *?—^<Dl&&j3V?Xfm&mmz ! &&t£k 

t>t5P»#tte>ix5^i:dS#v\ ^tiib<D7°u^—?~^u?t >- Hi, RNA^y 



(9) ft$t 2003-503030 

c r 1 pfe^SBffi, &U?R a p 1 p Jfe^gMft-C*>S„ Iftlfcftji^ Watson^ 
r M olecular Biology p f the Gene l , % 
4 ^ The Benjamin/Cu mm ings Publishing |± 

10 0 13] 

aces' ftij{^ji^#^-rsDNAga^j-efes 0 r^^nga^jfi, i£^:/^fm 

[0 0 14] 
[0 0 15] 

*38Wtts VfT • *9 ; Dlj<D4n)-*ji>TjV7 ! \i K-3-y vifc^t Kp^ 
if (GAPDH) Jte^^P^— ^-Sr^^gt^tL^DNA^Sr^-f- 



(10) #Jt 2 0 03-503030 

[00161 

t°^T • S V %<Dy U t/i/T;!^* t F-3-y y^ft Ko^t- if (G 
APDH) Ifi^P^-^- =J-K«S«c, &IJ<* — 5-*— * — SrgtfDNA 
^^Sfl^Jfi, ifl^lJ#-^- : 1 ^*3V^X^^tLTV^o rcDiHST-^GAP 1 tW 
£*L5 0 H52I#E\ Bfl^lJ#^- : 1 3&S % fc°^T - ^y^GAPl itfe^-cD^a 

[0017] 

^ F 1733 — 173 5 (7)^ ^^--^n F> (AT G) 5 „ 

-^-(3, ATG(D_hM^gam$ti5o iafc^-fSmH^te, ittt/n^-^- 
aSGAP liHS^-<£>$J9 0 05*:? F5 ' fiUJ- 7 7 ^^r ^^Jtfcf^SixS 

ri^LXV^o gfi?IJ(D##T^ Saccharomyce 

s cerevisiae 7°P^-^-x 1^ > h i+@PC0#< CDm&l<Df£fe& 
W^^f^bTV^So -tL^(D@a^lJ« N 5(^ktfKl 5 8 4- 1 5 9 l©ny-fe 
yf^TATAAA^y^^, ^ U^-^" F 1355-136 7 (D = Vi? ^f-;* 
R a p 1 p|£^gB<fi (G r a h a mMC h a m b e r s , Nuc. Acids 
R e s . , _2_2 : 124-130, 1994), U^rf- Kl 2 25 

-1229. 1286-1290, 1295-1299, 1313-1317, 
1351-1354, 1370-1374, 1389-1393, RTf 14 5 7 
- 1 4 6 1 cDpTtg^Ofc^G c r 1 p jg-^gMfc (Shore, Trends G 
e n e t . , J_0 : 408-412, 1994) &-£t£ 0 liWolt^ri 

mfe{iffi[Hj$5^Pt|i^^^ V ht^f5i £a>T^-6£#;te>*LTV> 
5 (Bitter^, Mol. Gen. Genet. , 2 3 1 : 2 2 — 3 2, 1 
991) 0 h°^T -^^yy^GAPl — ^ — cD^^ir V-y-^G crip 



(ID mm 2003-503030 

[0018] 

1 9 o om&mm* ? rw^ l < w:E5U## : i K^&ftfcE^j 

K8 1 O^b^^ u*^- Kl 7 2 4 Sr^f-fS-fe^^ ^ h*-&tf 0 ^ 
3f£#te\ t°^r • ^ y *gap l m.157-<D5 ' m$¥^—^i$t<Ditm^)M^^ 

— gfl^ljfi, 3 ' {IlJ^[R]^doV^T^^ 1^^=- K 1 7 3 2 £iii®-f--5@fl^lj#4f- : 1 c£> 
gfl^ij£-a^ a»o5' fl|*|fi]l45^ K2 3 2 1^Xli^*jix.5^i 

^ttS^d^E— fi, — jKfci^StfSl. 5kb^if, a>o#<f«£i. 
0 k b ^^i^fc^ 5o 
[0 0 19] 

7 2 4 (Dmm^r : 1 cDgfi?IJte N ttUBW^^o * -£!g#H--5o L^Lil 
[0 0 2 0] 

*$£Wt^m^X, GAPl/n^^ @a^J#-^- : K17 
3 3f^5«t5/A GAP ijte^a— KE^ISrl&flttti^^&l^ £ £ 

«\ /n^^-DNA^ 15i^g^V>GAPln-Kia?IJ© 
idjoV^-C, GAPl/n^^Hl • ^ ^7 y ^©G AP 1 Ig^©n 



(12) ifcft2 003-503030 

TG (5?^WK1 7 3 3i»bl 7 3 5) ^GAP 1 it^l|fit^\ AT 
G£A< — KSE^i^^ig^^ig^^tL, GAPl ATG^^SS^J^S 

P 1 KgB^iJ^-g-tpr b&-<*%* r*Uci t9 GAP 1 BB^JX.tl^WT S /^SB 
m&iStm&fi^'-itn&Zn&ZtiZZ. i^5t^6 5o r © «fc 5 fcffl^* 

[0 0 2 1 ] 

#38WJ3:, GAPiyD^^^lj[iMT, W^^/y*©GAP 

-fe^-^^fe^^IE^IJ (Che nMo ore.Mol. Cell. Biol 
. , J_2. : 3470-3481, 1 9 9 2) (i, IS^IJ#^- : 1 (D^ ? K 2 

7 7 4 3>ib 2 7 8 7TfeS 0 foT»(:fc^Tli, />&< Hl^60bpl 

ote^^teate^-fe^^ > htfsaiffc<*;h,5 0 H90b P ix«^ 

2 0 0 b P I©i 5*. tt&&}&\,^y?t >- ^tfs^iM^-cfc;*, 
LTIE^IJ#^-: 1©^^ WK2 7 3 5^f L#5 0 L^L^it#fi N 3§^-< 
K 2732-27 3 4CTAAl«n K^Sr^ K^tf 
[0 0 2 2] 

* n - llfc D N A^©SM W^ttD N A ©t 

o k 00 r Molecular C 1 o n i n g : A Laboratory 
Ma n u a 1 I , |2E Co 1 d Spring Harbor Labor 
atory Press, 3^KX/yy^A-^- NY, 1 9 8 9 ; M u 
r r a y 'MM, TGene Transfer and Expressio 
n Protocol sj „ Humana Press, ^ !i7 hy, N J, 1 
9 9 1 ; G 1 i c kRTfP asternak, rMolecular Bio t 



( 13 ) ¥f 8 2003-503030 

echno lo gV :Principles and Application 

2_f Recombinant DNA l , ASM P r e s s „ 17 h 

>D. C. , 1 9 9 4 ; Au s u b e 1 h (MM) , r S h o r t Prou 

c ° 1 s in Molecular B i o 1 o g y | , f 3 E John 

Wiley and Sons, Inc., NY, 1995; Wu f M e t 

h ° d s in Gene Biotechnology i , C R C P r e s 

s ^ a—*, i 9 9 7\cwtw$nT\,^z> 0 mm-<? ^-^dna^ 
fis iiS«H@n&± c^ix-hte. co i i) ic£n,^xmm-rz>m$i^— r 

[0 0 2 3] 

irx ■tI/^x B H^ ( M F a 1) -7U-7u%mX*1hZ> (Ku r j a n * 
H#fF^4, 5 4 6, 0 8 2f, St/Brake, «^4, 8 7 0, 0 0 

[0 0 2 4] 

: 1 ©-^ttSDNAt^y H&^trSBm^^-asSflf^ftSo &<5^l 



(14) 



2003-503030 



[0 0 2 5] 

m&-vhz> 0 mvi^~-*-ti s $f*L< «t o ^T • y*y y^Jt-e^-c&So ii 

• y ? y !J*m^ftffl$ji5coi©iRv- ©fclHu tf^r • y ^y 

y *ADE 2itfcT"T s fc<9 , r*Ui*** y^vvl'- 5 -T^y-f 5^/-^ 
;^»7-t' (AIRC;EC 4. 1. 1. 2 1) ^3 — KLTV^5 0 Ra 
ymond(7)*BM5, 7 3 6, 3 8 3^#I©;t„ ;©ADE 2 iSNzS 

mm&-*imiz-rz> 0 w^f7 • y ^y y*ADE2jte^e^i©=-K«ifi 

, E^J#^-: 2t^£*LTl^ 0 f»^tL7tIfl?iJ(i, 5' fftj^a - KWtfcD 1 0 
0 6m<DX? h*RTf3' W$¥=i— HWIJ(D4 4 2ficD^y KSr, 

y K 1007-100 9 0BJ&ATG3 K^t*{^tp„ ^WOfcSH 

MUtl^fcl^T, ^y Utf*^ K4 0 7j^?> 2 8 5 1 ^r-^tpD N Air y"y > M3\ 



^ ^^^-mm^mn mz-itz e o c i n (s»j&gQ : i n v i t r 



(15) 2003-503030 
o g e n*±J; >9 A^m, CA) <£> «£ 5 ft. ^«l5t»tt&»P 

-t-s 5 <, t°^r • y ? j v jj[zm-tZ)®im<Dtz.tb(D 

~-* — (Di?m, Z e o c i n (gftj&fl!) ^^tt^PE^i-^ S h b 1 a 3t^f 
[0 0 2 6] 

, wi po^fit-|)6im«9 7/1 7450^ mm / £ffl^nm9 7 

/I 74 5 1f, BS^n^«l9 8/0 2 5 3 6^ fttfHH&^M^ft^ 9 8 
/0 2 5 6 5^-;tWu^i^l5 ) 716, 8 0 8f, 15, 736, 38 
3^, 15, 8 5 4, 0 3 9^, M$5, 8 8 8, 7 6 8 -^£|H§^ § tlX V ^ 
„ fc^T • y*y y *ro^W(Eift^*3V^-Cftffl-t-5fcJ?)(D*^-<^^-tt % — JR 

BH^ti/Ti^S (^JiliAUGl(D3' ffllJBB^J) „ iM^IL^ffl^t, 

y ^<y°^ KSra— KLtt^DNA^t?y7^^ k©, tr^r • y ^ y y #iftfl 

#3*^2. 5~4. 5kV/cm, ^L<(i»3. 7 5kV/cm^|L^o 

tiffem (t) i~4o^y# s ftt^tf* l< {-±^2 o =• y s>&/B^5«£t#?u- 
±s N t°^r • y ^y y **fflnacD^K^^f^bv\ 

[0 0 2 7] 

rcoi 9ft*Hfla«, DNAWy ^3&»e>^t>ixSC.t«:#-C«>5<7)-C, Mil 

#1/3273 (continuous selective pressure) ft L 

let t)flfc»i-5r tmSo ffi^tcizri^a . ^SCte4fe$nfcS.^SCte«l$ 



(16) #^2 003-503030 

10 0 2 8] 

&*BB#,ftt*= t°— 5 4SHi»f>4i:5. lot, S^SrS^i~SM{- 
[0 0 2 9] 

T7-ftfc5^Bf>ft-fA, P RBI itf^^J; "9 =2— K&ftfcT'n 

'Mfci-Sr i^X#6 0 »l/nr7-fffitt (Mlloti)fel7Df7- 
if^Cift) ^\ "^y^PW-fe^ • ir l/t-'v J ^oycfe(cr ? 3^^tl,^:t0^.t) ? J o n 
e s <Z)^^C (Methods Enzymol. , 1 9 4 : 428 — 453, 1 
9 9 1) (CfB^tLfctO^f (DV^< o^O^OT yir-T <£>l^-f*i;$>3rffll^T$iJ 
r© t t9^7 5'-fe^©l>to|i > APNEt-z^KTj't^ (o 
verlay assay) "Cfc «9 , *Lf4*yV#^ V^^ 0 ^^— if Y (CpY 
) ©Stt^aitSo Wo 1 f&tFF i n kCDmX&^mcO-t (J. Ba c t 



(17) mti2 003-503030 

• * 1 2 3 : 1150-1156, 1 9 7 5) 0 ft-^V (zfu) CpYlt 
■7° n =f J -r—VARZfizf if B «fc «9 t£f t £HZ>CD~(:\ APNETy 

= >--/3 --J-^/I^^tvV (APNE) /5>£>CD/3 -^-7 h — /VOjfcattftaiL 
, rillt j3-t7h-/U©^7y=!)-MFa s t Garnet G B C t 

E PD^l/- h) ±T?^MTit^£*l7c*ffl/|£«:, 8ml RxMI:t-^-^ 
$tl5 0 RxMIl, ^^0. 1 7 5 g, H 2 O 17. 5ml BlT$ 1 M T r i 
s-HCl (pH7. 4) 5ml^U 

SriS#U ~5 5°C(C?££PU iRfctBIHLfcAPNE (^f/^7i.7> K 
c t ] 2mg/ml) (Sigma Chemi c a 1ft, i?y h;W^ ( MO) 2 
. 5ml IrttL, ^o7yt>fgil;, Fast Garnet GBCl ( 
Sigma Ch em i c a 1 *t) 2 0 m g 5 r. t \Z =fc <9 MB £ HSo 

K (BTPNA) M^^f/^/^7? K<D#?£T-e-r ^^r^^— >3 ^^tt 
CpY^\ BTPNA©7> K^MU M»p--hn7^yy^ 

[0 0 3 0] 

yy^=^ (DMWLXummw comm (sparging) oi54, taejfew^jsfe^ 

«fc9+##l»JatfSJ§tft$;ft,5o igl!$&fc°^T • 7 7 7 y YEP 
D (2%D-^;I/a-^, 2%Ba c to h > (D i f c o 



#$2 0 0 3-5 0 3 0 3 0 
Laborator i e s *± N fhn>f MI) , l%Bacto 
) mm^&m (D i f c o Laboratoriestt) N 0. 004 %T"f 
0. 0 0 6%L-D^f^) "CfeSo 
[0 0 3 1] 

*m,mi#m(Dtzibic^ 7 • ^ ^ y y *ttto 1 ~ 2 ib©3 n =-^s, m& 

#t^i77^n^tAofcYEPD/n^ 2 5 0ml ^^^$ti-S 0 rc7>Jg 
16-2 4^1 3 0°C&O*HM2 5 0 r pm«$tl5 c fci 

%mmm) „ 

[0 0 3 2] 

mmmm^ Tnik&vsvm&frZQtom&tiz (nh 4 ) , so 4 (n. 

5g/L) , K 2 HP0 4 (2. 6 0 g/L) H KH 2 P0 4 (9. 5 0 g/L 
) % FeS0 4 • 7H 2 O (0. 40g/L) s ^U^^gt (1. 00g/L 

) o #lRLfc^-r ^-^tK^t^pl 1 y y h/^i Lfct^, r (Dj'^fi^-— 

tf^fcPU ^^O^O^TIE^M^-T-S : 6 0% (w/v) ^n-^ 
i&fc (4 7. 5ml /L) , 1 0 xftflr&JU&ffi (2 0. 0ml /L) , 1M 
MgS0 4 (2 0. Oml/L) , Mt7^M (2. 00ml/L) o 
rcoi 0 xfttt&jRgtfKtt, FeS0 4 ■ 7H 2 O (10 0 mM) , Cu SO. 
•5H 2 O (2mM) , ZnS0 4 • 7H 2 O ( 8 mM) , MnS0 4 • H 2 O 
(8mM) , CoC 1 2 • 6H 2 O ( 2 mM) % Na 2 Mo0 4 • 2H 2 O (1 



< 19 ) 2003-503030 
mM) , H 3 B0 3 (8mM) , K I (0. 5mM) , N i SC>4 • 6 H 2 O ( 

ImM) % =f~~T ^ 1/ (0. 50g/L) x RTM?*7-> (5. OOmg/L) 0 
ffifElf* * >i&ffMmi. ^;i/Y—;v (47. 00g/L) x s<> Y"r>m ( 

23. OOg/L) , t'pK^ (1. 20g/L) , ^T-V (5. OOg 
/L) . (0. 10g/L) ^tt5o rtt^O^ 

[0 0 3 3] 

^ ^<Dmm. mmcDpHd^ mm^-n^ io%h 3 po 

{-J^C-C, 5N NH 4 OHtW^riia^ ^J3. 5-^5. 5 fc, X 
fi^J4. 0-^)5. 0(^li^^tl-5 o 
[0 0 3 4] 

M^Wfii, BIOFLO 3 0 0 0%mm^*9-J± (N e w Bru 
nswick Scientific Companytt, i^yy, NJ) T? 

hz 0 -(vmmm^x^r^n. 6 lxih 4 Lm^-m^o^g^^^^® 

ii^yfiS"eWfe$ii5„ *«Jlc#fet5 (ef 
(i«t<7)i|J)Plr^Mt5 0 *ffW^#tiS&$ix5^=i-^{i % 6 0% (w/v 

)^79 0 0raK 50%(w/v) (NH 4 ) 2 S0 4 6 0ml, 1 
0 x§MIiK6 Om 1 , RTfl M MgS0 4 3 0ml^tt5, t°^T 

• ;y*<Dimmmb ltsso, ^o^fp Lfc^ti©^ 3 0 
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J*-** teMm&j \a±* e f t 4 s mm tuco^ ^tmmmn&m 30^8 
o g izmtz>o 

[0 0 3 5] 

tbS 0 — ^Ixt-s Scopes, f Protein Purification: 
Principles and Practice l (Springer-Ve 
r 1 a gfr, — a — ^ % 1 9 9 4) &0M<D~t o 

[0 0 3 6] 

&^j$-tz>tcmci&m-fzz.k7!)*x%z> 0 ^<DXo^^>y<^mn, y^— i?\ 

&\ ^*PJ.W^iJ ; Jfii/J^S^±i^lH^ (PDGF) % iS*i^MtimH^ (FG 

f) s ±.&mmm^- (egd % ^tr^^M^a^- (vegf) *g 
Mm^-m ■, ^^m^^^^r^v—^ (gad) ; ^y ^d^v^^v, 

(1 e p t i n) , &VW , /\s%*i'<DJ:5te s ftfr^^m ; ttlt, $g 

5 0 #Jiii»iTl4, 8 8 9, 9 1 9f ;I5, 219, 7 5 9^;f4, 
8 6 8, 1 1 9f ;i4, 9 6 8, 6 0 7^;l4, 5 9 9, 3 1 1fj4, 
7 8 4, 9 5 0f ;I5, 7 9 2, 8 5 0^^5, 8 2 7, 7 3 4f ;I4, 
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7 0 3, 0 0 8^-;i4, 4 3 1, 7 4 0f ;W4, 7 6 2, 7 9 1f ;f 

mz y wi po^ffit'fc5i^Mf9 5/2192 o ^-Rumm^m-^n 

^9 6/2 2 3 0 8t^#i©rt 0 
[0 0 3 7] 

fcmku^?j;zmmmm&^-r-kfcx$z> 0 

[0 0 3 8] 

t°^T • y- ? y y *GA P 1 n— -^y'-^fc^^ ir^* (zc 

1 1, 3 5 6; gfi?lj#^- : 3) RXlT>^±ly^ (Z C 1 1 , 3 5 7; gE?U## 
: 4) ^PCR^-r^-Sr-frs/tfn-^ir* • irlxfc^^ K 1 u y v e r o 
myces lactis, JkJJ-^ ^^©GAPD Hm.^-f-(D =i — KillifeM 

? y v xtfy j»r>NA&mmvtz. 0 musvft 6 o 8 b pS^ga^ij^iejJixL, ;0>o 

*fj£-?-<5-y-S/#n-^ irx • -feUf^GAPDHiie^f-BB^Jt 7 8. 1 %c7)f@ 
[0 0 3 9] 

f'^xUR A 3£?lj^>>t h/^^ ^^-pRS4 2 6 (C 

hristianson^ N Gene N 1 1 0 : 119 — 122, 1 9 9 2) tp 

<£>^Miti^V\ y/ADNA^ IttCBS 6 5 1 5 ri»P>H®i Lfc 0 f^di^ 
5^, £fflJJ£3r, *tfiH#i& (rich med i a) {£33 V U 
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Sau 3A-eiftLfc 0 m^^KD^tr, lMi«L, »T>i-tf>lMX# 
^^r^r^L/Co 4 — 1 2 k b ©ffltDDN A©^i^y;U^t,§j ij |t] ti^fiV 
^OK-^bttttJLfeo ^C^WI^X^iIfLfcDNA^ BamHI-eiftL, 
o7; ^ y^77^-«lLfc P RS 4 2 6^ig^L/c 0 RJSM©T 
y = - h£r, mM^?LSS (Gene P u 1 s e r ; B i o R a 

d Laboratories ^-^a V — X\ CA) £:Mjj||g#GD}#M{- 

t£o-cffli\ e. coi i mc 1 0 6 1 mm^tm%mi\^f' 0 

[0 0 4 01 

^7 Sr, t°^T • ^7 y^GAPDHite^>f(Dga^iJ^L 
fc^Ti^^ifV^bfcir^^^^-r-v— (ZC 1 1, 7 3 3 ; @E^IJ#-^- : 5) 
RlPTls^±^*7°94^- (ZC 1 1, 7 3 4 ; gfi?lj#-^- : 6 ) Srftffl U P 
CR(a^^U-^y^Lfc 0 CtDPCRgfSM^ 9 4t-(?l»^ 
dr^.-<— ; ^tbtattttT, 9 4°C-ei^ 5 2tt*4 5&\ 7 2°C-C2 

#£3 4iM^/V ; 4°C 1 54tl^ 72°C11 

^y^ra-<— > 3 ^Lfr 0 4 3i©7^y7jJ-7 t -/^? ) a]%U HH*^— 
/I'&I^U ^oi^r©nn^ ^^ttTto t°^T • ^ * y y 7J G A P D Hjfrf£ 
T-^r^(7)^A^<h LT-atfp R S 4 2 6^7^ K^5¥an=-^iLfc 

DNAgfi^^i^jf^Lfc mtm^: 1) 0 roifrfsT-te, 
GAP 1 tW^fz 0 
[0 0 4 1 ] 

fc&<3% > V %^?^-yjj;^-Y — =iU?i/ 3 ^ (ATCC) y If- ;* 

, VA) {C, E. c o 1 i^lCl 0 6 l^W*G&#£LT3?f££;ix-r;v^ 0 - 
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o 

[0 0 4 2] 

? n-=.^?£tLtz\?=?-T • * fiS V *GAP 1 ^n-E-^-^ffiv^T, 
^-pCZR 1 3 3tOAUG 1 T'ta**- Ii {C J: 9 % 

-yb&mmvtz (*mmm5, 7 3 6, 3 8 3^m^^tixi^) „ 

^ kpczr 1 3 3n, wk<o* v~=->y*mm^mm^x\s^t°^T • ; 

^®aug 1 5*-*^ mm^^r •^yp*© 

ADE 2il#^-#-£-^if 0 GAPiya^^- (BE?U#-^ : l<DX?\s* 
^ K 810-1 724) Sr, 5' «tN o t I (ffi?U#-J§- : 7 ; Z C 1 2 

, 5 8 6) 3 ' E c o R I &U?B a mH I gfl{£ (S2^J#-^- : 8 ; Z 

CI 2, 5 6 5) ^iALfcy7^-7- £JB<^6 P CR|; «£ 0ittgLfe o ^c^S 
JSiS^Sr, 9 4t-ei^^a^ 3 ; ^tU^ftT, 94t"Cl 
£\ 5 2^1^, 7 2^3^3 4^^^;^:, ^ /I/ 9 4 1 

l£K 54°C757\ 72t23^^-j/ 3 yLft, ^rO&iilSLfc^n 
^-£ s K'*** — (pBluescript (SHWD ; S 

tratagenett, 7*^, CA) t ¥»7fcflg-Cigi|£ Lfc 0 — 
tfiOT'o*- ^— OEl^Sr % »JK#flfK«fct>8«&Lfc 0 R^n*- *-£r % No 
t I-BamHIi^i Lt»Lfc 0 ^5 KpCZRl 33*, No t 
I &T*B am HI TimfcU a»o?gte&£>^±^®^|& Lfc 0 2«©»ffr 
T?*>SAd e 2/H-^>t^pUCBff>r*|HllRL7c 0 P UC»fM!) ^BWfc 
Lfc 0 mb«2ffi(D-<^^-|ff^&U ? 7 0 n^— 3fflJ5WS*S^J: 9^ 
Lfc 0 #btLf-7°^x 5: K&\ pBM/GAP (Hll) £$fcLfc 0 
[0 0 4 3] 

i20^^-tWpTAP7 6 (HI 2) *«^Lfc 0 r©'***-^ p 
RS316 (Sikorski j&tfH ieter. Genetics, 12 2 : 
1 9-2 7, 1 9 8 9) -fN&^n--:/^£tL/c, GAP 1 7°n-E-^- % a 
-H^U^ng^ Smal»fl AUGl^-;^- ADE2il 
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4R^-#- N tm^AUGl 3' = - HWlJ^tf c :©pTAP76^ 

— S m a I ^MifC^o V ^"C^^-ft; U N ^oj^lODNAiK-MfiyAn 
W ir* • ir 1/ t-^x^© 2 U y ^ - ^ L , :tLti^|© 

8tJt-#S, Raymond <b Of&^C (BioTechniques, 2 6 : 1 3 4 

-i4i, 1999) izmztitzi: ?fj:mmmm?Lic£ ^ s r^<* 

[0 0 4 4] 

^jfef^J 3 

GAP 1 ^-75^(7)MaiieT-^|g^^, LacZMGFP (^y 

EcoR[-BamHIifra-CIiU /5>o#|^^Eco RI, B a mH 
I -Cm^Lfcp BM/GAP(Cig!£Lfc 0 ^^ix/i-T 0 ^^ $ Km^, t°^T • ^ 

[0 0 4 5] 

^jfe0ij4 

PEP4MPRB litfcT-£I^L^o$tillL7c 0 PEP 4^PRB 1 Ifl^lJ 
tt, S^fil OOMSfc^ lOOpmol y^v-DNA, iMSZHfz. 

1 XMiSji^ (Boehringer Mannhei mt±, -Y T^tf? y ^ 

, IN), 250//M d NT P N l-100pmol <7)#IMDNA, 1 ^- 

-■7h©Taq*°y^7 — if ^^-r 6 fcfcM&m *P f^SS 5 P C R ± V) jgfg 
Lfc c :ODNAii ( 9 4°C3 0# ; 5 0°C6 0# ; 2t6 0#©3 Of 

[0 0 4 6] 

-y-^^n-e^ir^ • ir^t'v^fi^cDPE P4Sfl?lJ (Amme r e r P> s Mo 
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1. Cell. Biol. , 1: 2 4 9 0- 2 4 9 9, 1986;Woolfo 
rd^.Mol. Cell. Biol. , 6:2500-2510, 1986) 
RXIP. pas tor is (Gleeson?), *BW5, 3 2 4, 6 6 0 

T"^"?'— Sr^ifVi'Lfco Oio©y7^-7-t5/bZC9 1 1 8 (|E^IJ#-^ 
: 9) WZC9 4 6 4 (@B^IJ#-^- : 10) It, 7"V^DNA^?)fi^^t 
^Xc7}PCR^£fEtfjU T^O^-fey b£JEV^ s tt^JI^Cfg & 

: 1 1 \z.7^r) it, t ^ * n ir t; • -fe u t'i?x^ ^©7° n r ^ If A i: 7 

o%<dt^ ymm-^^-r^^v-<y o ^- k (@a?ij#-^: 12) ^h^-klt^ 

[0 0 4 7] 

^ • ± U tr (Moehieb, Mel. Cell. Biol. , J_: 4 3 9 
0-4399, 1987), P. pastoris (Gleeson^, 

5 , 3 2 4, 6 6 0 t§-) _ ^.I^K luyveromyces lactis 
(F 1 e e r b, ISI^PJ^H 9 4/0 0 5 7 9^) ©PRB1 itf^-OT^ 
^ -^^^rS^^ifV ^Lfc 0 l>io©/7^-v— fey hZC9 l 2 6 (ga^ij# 
^ : 1 3) &U<"Z C 9 7 4 1 (ia^lj#^- : 14) it, ADNA : 

1 5) mm<Dm4 oob P ^f>t^i#ii>sb/'c 0 r (Dmm&m&wm^, t^^-yts 
p-v>r -fe^ • ti/^x^*©^pf^t-. fe B ^ 7 o%cdt ^ y^isi— tt^^r 
-rs^y^^K (@a^ij#^- : ie) &=t- KLtv^r i^^b7c 0 ^cd^ 

Z(DPRB7°?4 -7— fey t°^T - ^/ ^©PRB 1 itfc^-£& 

[0 04 8] 

t°^T • y^y y*PEP4WPRB H^l:fclt5^MI^, ^ij 

^Lfc 0 B a mH I c o I SMucDf^cDjo £ ^ 5 0 0 b pWc^^cU fa 

o@a^lJ#^- : 1 1 ^£tltim&\<D^? K 1 fab 3 9 3 t^X 
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. p e p 4 N c o I RXfiE c oRViMtD^J;^ 

1 k b pli^U /^offi^iJ#-£§- : 1 5 (-^^tifcga^ij^r-g-^^ t *9 , 
P r b 1 A*fAZ:m{S^3rfjsajL/c 0 ^n-yftLfcPEP4SO*PRB litter 
pCZRl 3 9 V 2. 4kb Spel ADE 2SA^ffiit5 7 7 - 
K^<**- (pBluescript (g&jgjEO II KS (+) , St 
ratagenelt, 7 tf^, CA) f'^^^ P — L, ^i*c£f^£ii L/c 0 P 
E P 4itf5^-cD^, P CZR139(uM©BamHI^i^, ^{£{-£9^ 

Hindi I I -ecE>*Bte{c:J: DUMfcteU ^oPEP4S^j£^^4 kb 
COEcoRI— Hindi I I mft&, tiMit Ltz-<? * -fcjggf U 
KpCZR142 £r^tijL/c 0 <^(^p CZR142^Ba mH I colt 

-r^^.ticX'O, Z??** KpCZR 1 4 3&f£ffiLfc 0 PRB ll^ (~ 5 
kb XhoI-BamHIIIt) pCZRl 3 9 W^d-^U 

ogB?IJ#-5§- : 1 5 ^£*LfcgE?IJ£r-^£i\ F«E c o R V-N c o I mtt&Xtk 
L, ^ KpCZR153 Srf^W b/c 0 

[0 0 4 9] 

kpczr 143^ m&vmt-cwm-rzAs P 7 1 s-ch^l 

5, 7 3 6, 3 8 3 3lrlCffl7jk£titi£ 5 fcmtj £*Lfc a d e 2 CfAL 

fc 0 mwmmfez. ade ds (sd -h-eti^u Ad e + mm$m&&m 

(^(primary) T^Stte&T'V— h JiT'lff Cf££ C ; (D^cDfi, 
*tf>-^fe©^«rfiJftfl:=in=-©«iZZ_b©6&?LS ( P a p i 1 1 a e ) ©ffi 

[0 0 5 0] 

ADE DS 

0. 0 5 6%-Ade-Trp-Thr^ 
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o. 6 7%t^ ;m&{¥t>^^mmmm^—* 

2 %D — tf/U=i—X 

0. 5%2 0 0 XF^F7 7 ^ hls>t—>fgm. 
18. 2 2%D-y;kfF-;V 
-Ade-Tm-Thr 

-f^>6. Og, D-r^>-8. Og, V-»4. 0g x ^^^"^>2. Og, !7 
x-;V77 = y6. Og, iry^5. Og, ^0^5. Og, ^vvW. 0 
g, > 6. Og (^L-7;/|) ^LTML/;i* 

h 2 0^3. o%L-F^y, 0. 8%L-hy7°h7 7 y 

1 . 8%B a c t o (Sftj&gt) (D i f c o Labor 

a t o r i e s *±) &Wi)JQ 
[0 0 5 1] 

/tLfCo ^ HOO/jlt, 24 — 4 8S^ B 1YEPD7V- bfafofflfc 

Y) , tf>o* 1 m 1 L/t c » Ltimm^, X7xn7°7^ Ml« ( 1 . 

2M7;Vt'h-;K 1 OmM^i^St H) (pH7. 5), 10 mM E 

DTA, lOmM DTT, lmg/ml^])7-f 1 00T) 4 0 0 /z 1 * 

1 % s d s 4 0 0 m 1 &8fc&q u M^MitefrssT?^ l, 5 ms^tj y r> 

^3 0 0 m 1 &2sau ^^<Dm&m&5ftmm&m>b$rMLmwfcvtc 0 m 
m<tvitm#m7 5o„i^ ^t©7iy-/v : : ^ y 7 ^^ 

T/Vrn-zV (2 5:2 4: 1) «U frLl^^-^ 6 0 0 ^1 
10 0%i^;-;V2«Mij]PU ^ODNA^4°C, 1 5^©tM 
'fr#«te±«3ifcJ8L;fc 0 ^Uyft, RNT-fAlOO/jg/ml^ftS 
TE (1 OmM Tris (pH8. 0) , 1 mM EDTA) 5 0 u 1 ^{Cff 
»*Lfc 0 DNA 10/zl (*3Ul0 0ng) IS4B*l:,t9, ft? 
41 0 0 // 1 *-e$mkU ^^7-/^2 0 0 /, 1 T?tfcJ8U ^oDNAMfei 
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(loading dye) 10^1 f^W^iS Lfc„ :©DNA^ 0. 7% 
T^fn— ^^V-e^HP U ^o^i7'n->f^y^8I (B i oRa d La 
boratoriesfb, l> y^^tl/ Y\ C A) i«I:JoV^-C^ n ^fl^ (N y t r 
an N + „ Ame r s h a m*± N T— V ^FW^, I L) ^tlltf © 
Jf^t-^V^Lf-o ^LfcDNA^ttU ^fPb, £>oS t r a t a 1 ink 
er (Stratagen e |±, CA) £rffll\ U V3tt- «t t) 8U-*fll 

PE P 4-ecD^^^A^iA^.^#9'l*^fR]^-t- ; 5fci6^. 2@<D:7°t3 — 
7^fflV^c 0 t>£ofi % P E P 4 CO 3 ' Klif©1 4 0 0 bp EcoRI- 
H i n d I I I Brfi-CfeSo PEP4C05' ^flSS^W 2 0 0 0 b p 

BamHi-EcoRiBfjttfcS, te¥#3te**2ii§:fflv^tfe 
fflLfc (ECL (Ilfil) ff^aftdr y h ; Am e r s h a mtb T— U ^ h 

s> % i l) „ 

[0 0 5 2] 

^ YE PD^n^^fc^-C— BfelffitL. /W— Z?T -7 h bfd (1 o o p e d - o 

ut) Ad" wtu^tfctifc. ^ <Dm ^tih <Dmm^ . rf-^&mmv 

fcYE PD/W h_bfc. 1 :7°U— h^"9 2000~5000 nn^— (D^Jg-CM 

au 30 °c-c 3 b ra, au^a-? 3 b n*£$[ b/c 0 ^a^©^? h ra, t° 

bfcb^&cDAd — 1 0, 0 0 0 a n=-a 0 *3j;^ 1 

~>?lstio ade2-ll pep4Affit P MAD 1 5if>Lfc„ 
[0 0 5 3] 

P R B 1 iHS^-Sr, ^K^t-StTKB^ J: 9 ^U*pCZR153«: 
ffll^S^SCte&t-J: "9 s PMAD15i>?)^lfc 0 ^tayhSr % PRB1M 
A D E 2 a^<Drtft|gP^{-oV P C R bfc :7°n — zf^zf n - b 

fco PRBl/n-^[i, pCZR15 0Mf5fc*O, PRB1(7)2. 6 
kb Clal-Spel l#r Jt £7)7/ — V s 5 K^i? ^ — P Bluescr ipt 
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II KS ( + ) ^(O^-ft Cf— Z C 4 4 

7 (gE?IJ#-*§-: 17) MZC 9 7 6 (SE?IJ#-^ : 18) P C FUC J; 3 

79 (fi?lj#f:19)M7C9 0 8 0 (E5USt:2 0) HJ;5, pCZR 
1 3 9m5ADE 2il^(Dii*g^J;l9f«Lfc 0 #^5a d e 2 - 1 1 
pep4A prbl AftttPMAD 1 6 tWLfc 0 
[0 0 5 4] 

[0 0 5 5] 
[SS^IJ^] 
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SEQUENCE LISTING 

<110> ZymoGenetics, Inc. 

Raymond. Christopher K. 
Vanajja, Erica 
Miller, Brady G. 
Sloan. James S. 

<120> PICHIA METHANOLICA GLYCERALDEHYOE- 3- PHOSPHATE DEHYDROGENASE 1 
PROMOTER AND TERMINATOR 

<130> 98-56PC 

<150> US 60/140,703 
<151> 1999-06-24 

<160> 20 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 4409 
<212> DNA 

<213> Pi chi a methanol ica 

<220> 
<221> CDS 

<222> (1733)... (2734) 
<400> 1 

cccgggggat cttattttct gcaagaactt aaccgaggga catgtcaaac caagcatact 
gtaaaagaaa tagccgatgg tttatatata tatatacttg cgttagtaga aacagtttat 
gcatgcatgg atgcaagaac tcagatatca ggttatcaag aaacatggag aaattcctaa 
acagaaacgg aattaatccg aaattctcgg tctcccaaag aaaatagatg cacaagctaa 
tacagcttgc taactagctt caactttcaa aaaaaattct aagctattga atattcatca 
agataatagt ctatataaag atgtaaagtc attattattg ggatatataa acgtcctata 
tattgctgaa atgttaggtg tatgtactga aaacaatcag tttgagttta ccagagagag 
acgatggatc tacagatcaa tagagagaga ataagatgag aataagatga ttaatagtga 
gaggtagtag ccactggcgg gaggatgaaa atatcccgga taaacttaga aagaaattaa 
ttacacgtat aggtaacatt tgttattgtc gaatctcaga tcagttgatg cctggaacag 
atcgacttat agatattatc agatcataat catgaggcga ggtgcgacta gtaccaggtg 
atgatatatt gtttccggtt atttcaaata gttgacgtcg ttgtgtgatt gggaaggcgt 
cggagtaaca gaaacagtaa cggtacaagc atcattatga gttgagggta tgtagggaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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cagttgtttg taagcatgtt tacaaatgca atgcatgtta cgattggact acaattaaat 640 

ccgaatgtac ctatataacg tgttgtacgt gttgtgccgt aagtagcccg atactagatg 900 

cttactacgt cactgatctg ttcggatctc agtccattca tgtgtcaaaa tagttagtag 960 

ctaaggggga tacagggaag atgtttggta cgattatcgg agggatgtgt cttctgaggg 1020 

gggaggagag agggcgtgta aggagtttgt ttgtttgttt gtttgttgag agaagggggg 1080 

gagaagaggg ggtggtgggc tgatggcaat tgatatagag ggagagtgtg cgttaactgt 1140 

ttagtgtggt ggcggtacgg ggtacactgt agagggggac attataatgg ttatgtgtat 1200 

atgctgtata tatgaataca agtagggagt gactacacat tgcaattgat aatatgtgta 1260 

tgtgtgcgca tcagtatata cactcggagg ttctgaaagc catcattgta ttggacgttt 1320 

gaatggtatt agatgacttg ttgtactaga ggacggagaa tgggtgagtg gaagcaatag 1380 

ataataatgg aaagtttgct cggtggtgga cattggcccg gagtagtgat accgtcacct 1440 

taaaattgca gttaggggat gatgctccgg ggcacgacct gccaactaat ttaatagtcg 1500 

tctaacgctg gaacaggtgt tgttccacaa gtagatgagt ttgttggttg gctggtcaaa 1560 

tgctgccttg atccatcgtt ttatatataa agactcactt ctcctcctct tgttcaattg 1620 

tttcacactc aactgcttct cccttatctt ttttttttcc ctgttttatt ccccattgaa 1680 

ctagatcaca tcttttcata ttacacactt ttatttatta taattacaca aa atg get 1738 

Met Ala 
1 

att aac gtt ggt att aac ggt ttc ggt aga ate ggt aga tta gtc ttg 1786 
He Asn Val Gly He Asn Gly Phe Gly Arg He Gly Arg Leu Val Leu 
5 10 15 

aga gtt get tta tea aga aag gac ate aac att gtt get gtc aat gat 1834 
Arg Val Ala Leu Ser Arg Lys Asp He Asn He Val Ala Val Asn Asp 
20 25 30 

cct ttc att get get gaa tac get get tac atg ttc aag tac gat tec 1882 
Pro Phe He Ala Ala Glu Tyr Ala Ala Tyr Met Phe Lys Tyr Asp Ser 
35 40 45 " 50 

act cac ggt aag tac gec ggc gaa gtt tec agt gac ggt aaa tac tta 1930 
Thr Hts Gly Lys Tyr Ala Gly Glu Val Ser Ser Asp Gly Lys Tyr Leu 
55 60 ' ' 65 

ate att gat ggt aag aag att gaa gtt ttc caa gaa aga gac cca gtt 1978 
He He Asp Gly Lys Lys He Glu Val Phe Gin Glu Arg Asp Pro Val 
70 75 80 



aac ate cca tgg ggt aaa gaa ggt gtc caa tac gtt att gac tec act 
Asn He Pro Trp Gly Lys Glu Gly Val Gin Tyr Val He Asp Ser Thr 
85 90 95 



2026 
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ggt gtt ttc act acc ttg get ggt get caa aag cac att gat gec ggt 2074 
Gly Val Phe Thr Thr Leu Ala Gly Ala Gin Lys His He Asp Ala Gly 
100 105 no 

get gaa aag gtt ate ate act get cca tct get gat get cca atg ttc 2122 
Ala Glu Lys Val He He Thr Ala Pro Ser Ala Asp Ala Pro Met Phe 
115 120 125 130 

gtt gtt ggt gtt aac gaa aag gaa tac act tct gac ttg aag att gtt 2170 
Val Val Gly Val Asn Glu Lys Glu Tyr Thr Ser Asp Leu Lys He Val 
135 140 145 

tct aac get tea tgt acc acc aac tgt ttg get cca tta get aag gtt 2218 
Ser Asn Ala Ser Cys Thr Thr Asn Cys Leu Ala Pro Leu Ala Lys Val 
150 155 160 

gtt aac gac aac ttt ggt att gaa tea ggt tta atg acc act gtc cac 2266 
Val Asn Asp Asn Phe Gly He Glu Ser Gly Leu Met Thr Thr Val His 
165 170 175 

tec att acc get acc caa aag acc gtc gat ggt cca tea cac aag gac 2314 
Ser He Thr Ala Thr Gin Lys Thr Val Asp Gly Pro Ser His Lys Asd 
180 185 190 

tgg aga ggt ggt aga act get tec ggt aac att ate cca tea tct act 2362 
Trp Arg Gly Gly Arg Thr Ala Ser Gly Asn He He Pro Ser Ser Thr 
195 200 205 " 2 io 

ggt get get aag get gtt ggt aag gtt tta cct gtc tta get ggt aag 2410 
Gly Ala Ala Lys Ala Val Gly Lys Val Leu Pro Val Leu Ala Gly Lys 
215 220 225 

tta acc ggt atg tct tta aga gtt cct act acc gat gtt tec gtt gtt 2458 
Leu Thr Gly Met Ser Leu Arg Val Pro Thr Thr Asp Val Ser Val Val 
230 235 240 

gat tta acc gtt aac tta aag act cca acc act tac gaa get att tgt 2506 
Asp Leu Thr Val Asn Leu Lys Thr Pro Thr Thr Tyr Glu Ala He Cys 
245 250 255 

get get atg aag aag get tct gaa ggt gaa tta aag ggt gtt tta ggt 2554 
Ala Ala Met Lys Lys Ala Ser Glu Gly Glu Leu Lys Gly Val Leu Gly 
260 265 270 
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tac act gaa gac get gtt gtt tec act gat ttc tta acc gat aac aga 2602 
Tyr Thr Glu Asp Ala Val Val Ser Thr Asp Phe Leu Thr Asp Asn Arq 
27! > 280 285 290 

tea tct ate ttt gat get aag get ggt ate tta tta acc cca act ttc 2650 
Ser Ser He Phe Asp Ala Lys Ala Gly He Leu Leu Thr Pro Thr Phe 
295 300 305 

gtt aag tta ate tct tgg tac gat aac gaa tac ggt tac tec acc aga 2698 
Val Lys Leu He Ser Trp Tyr Asp Asn Glu Tyr Gly Tyr Ser Thr Arg 
310 315 320 

gtt gtt gat tta eta caa cac gtt get tec get taa atcttacaat 2744 
Val Val Asp Leu Leu Gin His Val Ala Ser Ala * 
325 330 



ctagattgtg aagtataagt aagcaaaaat tatatatata tttgtctttc atagtataag 2804 

tatagttttc atgagaaata cagataaaca acaaaaaata agttcttttt gaaaaagtta 2864 

gattttattc ttgaacttag taaaagcett ccttttacag ctgettaett acaaccttga 2924 

aggctattgc ataagctcaa ttgaaaacga gtataatata ctgatttcaa ggtttaatta 2984 

tctgtaattt tcaagtactt ccatacgtgg aaacctccca caattaacag caacacgaaa 3044 

catccatcat ccaacaaccg agatgeggat taggecegga gagataatat ttttcggtgt 3104 

ggcggtggtt tcaactccga acgcagcgca gecaaaagea aacagatgat ttagtgaact 3164 

cttcttatga tagatttttg gctgattgag ttgatctgac ctgtgtggtt cgatcgaatt 3224 

ctattgtgtt tgatgccctg gtagtggtgt gcttcatctt attgtgaagt gtgaatccta 3284 

gcgattatgg catttggacg ccaactacta getctgaegg tagtggcttc tacgaatgta 3344 

acttacaatt ctgetcaatt cgaacatctt ttcagtaaga gaagttatat atgtatgtgt 3404 

gtatgtgtat gtaaatatac ataaccgett gtgggggtga tttttggttt gtactgatgt 3464 

gaaactcagt getateggat gatgetgtea ccaacaacag ctgcttaacc ttctttttac 3524 

tattctgata cagaattagg aaagtttccg gatttgtgat gtgcggcttt ggttgccatt 3584 

agtctccttt ttttggaggg aggagtgaag tggtgcgtta tgtgccctga tccaatggtt 3644 

ttgaaagagg gagctaggga tagttaatgg gtagacctat gaacattgtg tattaatata 3704 

ttgaaatata caaacataac ggctgaaaac agcaagaaat caaaaaggca caatttcaat 3764 

ggtatataac ttcaataatg atagtaatag taatggtagt agttattaca ggaggaataa 3824 

tatcaagaaa ggaaaactaa aagtacacca aegtattcag aaatacaaaa acagegaaca 3884 

aaategtega ttagtaattc atatcatgat tgccatccaa acagctttct ttcattgaac 3944 

tcacgagggc ttgeactatt ttccctgctt gatgagtaat ccatcatttc aaactcggtt 4004 

gaacctgtag caccagaagc gecatttgae gtaattggcc ttgtaatttg ctgttgttgt 4064 

tgggatatgt ttgattcatt ttggaaacgt teatgatgee ctcttttttt gttgtttgtt 4124 

gttggtatcg gtgaattcga tetagatgea gaactgccac tattgttgtt attgccgttg 4184 

ttegcattat tgttatcgtc aaagtcaaag tcaagtaatg gaagaccaag ggaagcatca 4244 

acaccaaaat cattcaacat cagtaaatcc gagtacgact taatggtatc tgectgaate 4304 
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gttgcttgct gctgattatg ctgttgttgg ttttgttgtt gctgtttcgc agtcagttgg 4364 

aaatgatcca ctagttctag agcggccgcc accgcggtgg agctc 4409 

<210> 2 
<211> 3077 
<212> DNA 

<213> Pi chi a methanol ica 
<400> 2 

cagctgctct gctccttgat tcgtaattaa tgttatcctt ttactttgaa ctcttgtcgg 60 

tccccaacag ggattccaat cggtgctcag cgggatttcc catgaggttt ttgacaactt 120 

tattgatgct gcaaaaactt ttttagccgg gtttaagtaa ctgggcaata tttccaaagg 180 

ctgtgggcgt tccacactcc ttgcttttca taatctctgt gtattgtttt attcgcattt 240 

tgattctctt attaccagtt atgtagaaag atcggcaaac aaaatatcaa cttttatctt 300 

gaacgctgac ccacggtttc aaataactat cagaactcta tagctatagg ggaagtttac 360 

tgcttgctta aagcggctaa aaagtgtttg gcaaattaaa aaagctgtga caagtaggaa 420 

ctcctgtaaa gggccgattc gacttcgaaa gagcctaaaa acagtgacta ttggtgacgg 480 

aaaattgcta aaggagtact agggctgtag taataaataa tggaacagtg gtacaacaat 540 

aaaagaatga cgctgtatgt cgtagcctgc acgagtagct cagtggtaga gcagcagatt 600 

gcaaatctgt tggtcaccgg ttcgatccgg tctcgggctt ccttttttgc tttttcgata 660 

tttgcgggta ggaagcaagg tctagttttc gtcgtttcgg atggtttacg aaagtatcag 720 

ccatgagtgt ttccctctgg ctacctaata tatttattga tcggtctctc atgtgaatgt 780 

ttctttccaa gttcggcttt cagctcgtaa atgtgcaaga aatatttgac tccagcgacc 840 

tttcagagtc aaattaattt tcgctaacaa tttgtgtttt tctggagaaa cctaaagatt 900 

taactgataa gtcgaatcaa catctttaaa tcctttagtt aagatctctg cagcggccag 960 

tattaaccaa tagcatattc acaggcatca catcggaaca ttcagaatgg actcgcaaac 1020 

tgtcgggatt ttaggtggtg gccaacttgg tcgtatgatc gttgaagctg cacacagatt 1080 

gaatatcaaa actgtgattc tcgaaaatgg agaccaggct ccagcaaagc aaatcaacgc 1140 

tttagatgac catattgacg gctcattcaa tgatccaaaa gcaattgccg aattggctgc 1200 

caagtgtgat gttttaaccg ttgagattga acatgttgac actgatgcgt tggttgaagt 1260 

tcaaaaggca actggcatca aaatcttccc atcaccagaa actatttcat tgatcaaaga 1320 

taaatacttg caaaaagagc atttgattaa gaatggcatt gctgttgccg aatcttgtag 1380 

tgttgaaagt agcgcagcat ctttagaaga agttggtgcc aaatacggct tcccatacat 1440 

gctaaaatct agaacaatgg cctatgacgg aagaggtaat tttgttgtca aagacaagtc 1500 

atatatacct gaagctttga aagttttaga tgacaggccg ttatacgccg agaaatgggc 1560 

tccattttca aaggagttag ctgttatggt tgtgagatca atcgatggcc aagtttattc 1620 

ctacccaact gttgaaacca tccaccaaaa caacatctgt cacactgtct ttgctccagc 1680 

tagagttaae gatactgtcc aaaagaaggc ccaaattttg gctgacaacg ctgtcaaatc 1740 

tttcccaggt gctggtatct ttggtgttga aatgttttta ttacaaaatg gtgacttatt 1800 

agtcaacgaa attgccccaa gacctcacaa ttctggtcac tataccatcg acgcttgtgt 1860 

cacctcgcaa tttgaagctc atgttagggc cattactggt ctacccatgc cgaagaactt 1920 

cacttgtttg tcgactccat ctacccaagc tattatgttg aacgttttag gtggcgatga 1980 

gcaaaacggt gagttcaaga tgtgtaaaag agcactagaa actcctcatg cttctgttta 2040 
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cttatacggt aagactacaa gaccaggcag aaaaatgggt cacattaata tagtttctca 2100 

atcaatgact gactgtgagc gtagattaca ttacatagaa ggtacgacta acagcatccc 2160 

tctcgaagaa cagtacacta cagattccat tccgggcact tcaagcaagc cattagtcgg 2220 

tgtcatcatg ggttccgatt cggacctacc agtcatgtct ctaggttgta atatattgaa 2280 

gcaatttaac gttccatttg aagtcactat cgtttccgct catagaaccc cacaaagaat 2340 

ggccaagtat gccattgatg ctccaaagag agggttgaag tgcatcattg ctggtgctgg 2400 

tggtgccgct catttaccgg gaatggttgc ggcgatgacg ccgctgcctg ttattggtgt 2460 

ccctgttaaa ggctctactt tggatggtgt tgattcacta cactccatcg ttcaaatgcc 2520 

aagaggtatt cctgttgcta ctgtggctat taacaatgct actaacgctg ccttgctagc 2580 

tatcacaatc ttaggtgccg gcgatccaaa tacttgtctg caatggaagt ttatatgaac 2640 

aatatggaaa atgaagtttt gggcaaggct gaaaaattgg aaaatggtgg atatgaagaa 2700 

tacttgagta catacaagaa gtagaacctt ttatatttga tatagtactt actcaaagtc 2760 

ttaattgttc taactgttaa tttctgcttt gcatttctga aaagtttaag acaagaaatc 2820 

ttgaaatttc tagttgctcg taagaggaaa cttgcattca aataacatta acaataaatg 2880 

acaataatat attatttcaa cactgctata tggtagtttt ataggtttgg ttaggatttg 2940 

agatattgct agcgcttatc attatcctta attgttcatc gacgcaaatc gacgcatttc 3000 

cacaaaaatt ttccgaacct gtttttcact tctccagatc ttggtttagt atagcttttg 3060 

acacctaata cctgcag J 3 077 

<210> 3 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer ZC11.356 
<400> 3 

ttacatgttc aagtacgat 19 

<210> 4 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer ZC1 1.357 
<400> 4 

tgatttcatc gtaagtgg 18 



<210> 5 
<211> 20 



(36) 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer ZC1 1,733 

<400> 5 
atcccatggg gtaaagaagg 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleoticfe primer ZC1 1,734 

<400> 6 
ataccggtta acttaccagc 

<210> 7 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer 2C12.586 
<400> 7 

ggtgcggccg caatgcatgt tacgattgg 

<210> 8 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer ZC12.565 
<400> 8 

ctagataaaa gagaagaaga gccaaagact ccacaaaaca ttgca 
<210> 9 
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20 



20 



29 



(37) #f 2 0 0 3 - 5 0 3 0 3 0 

<211> 17 
<212> DNA 

<213> Arti f i ci al Sequence 
<220> 

<223> Oligonucleotide primer ZC9118 
<400> 9 

acctcccagt aagcctt 17 

<210> 10 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer ZC9464 

<221> misc_feature 
<222> (D.7.C17) 
<223> n - A,T,C or G 

<400> 10 

ttyggnaart tygaygg 1? 

<210> 11 
<211> 421 
<212> DNA 

<213> Pichia methanol ica 

<220> 

<221> CDS 

<222> (2).., (421) 

<400> 11 

g gaa ggt aac gtt tct cag gat act tta get tta ggt gat tta gtt att 49 

Glu Gly Asn Val Ser Gin Asp Thr Leu Ala Leu Gly Asp Leu Val He 

1 & 10 is 



cca aaa caa gac ttt gec gaa get act tct gag cca ggt tta gca ttc 
Pro Lys Gin Asp Phe Ala Glu Ala Thr Ser Glu Pro Gly Leu Ala Phe 
20 25 30 



97 



(38) #82 0 0 3-5 0 3 0 3 0 

gca ttt ggt aaa ttt gat ggt att tta ggt tta get tac gat age att 145 
Ala Phe Gly Lys Phe Asp Gly He Leu Gly Leu Ala Tyr Asp Ser He 
35 40 45 

teg gtc aac aag att gtt cct cct att tat aat get tta aac ttg ggt 193 
Ser Val Asn Lys He Val Pro Pro He Tyr Asn Ala Leu Asn Leu Gly 
50 55 60 

tta tta gat gaa cct caa ttt gec ttc tac eta ggt gat act aac acc 241 
Leu Leu Asp Glu Pro Gin Phe Ala Phe Tyr Leu Gly Asp Thr Asn Thr 
65 70 75 80 

aat gaa gaa gat ggt ggt ctt gec act ttt ggt ggt gtt gat gag tec 289 
Asn Glu Glu Asp Gly Gly Leu Ala Thr Phe Gly Gly Val Asp Glu Ser 
85 90 95 

aag tat act ggt aaa gtt aca tgg tta cca gtc aga aga aag get tac 337 
Lys Tyr Thr Gly Lys Val Thr Trp Leu Pro Val Arg Arg Lys Ala Tyr 
100 105 no 

tgg gaa gtt tea tta gac ggt att tea tta ggt gat gaa tac gcg cca 385 
Trp Glu Val Ser Leu Asp Gly He Ser Leu Gly Asp Glu Tyr Ala Pro 
115 120 125 

tta gaa ggc cat gga get gec att gat aca ggt acc 421 
Leu Glu Gly His Gly Ala Ala lie Asp Thr Gly Thr 
130 135 140 



<210> 12 
<211> 140 
<212> PRT 

<213> Pi chi a methanol ica 
<400> 12 

Glu Gly Asn Val Ser Gin Asp Thr Leu Ala Leu Gly Asp Leu Val He 

1 5 10 15 

Pro Lys Gin Asp Phe Ala Glu Ala Thr Ser Glu Pro Gly Leu Ala Phe 

20 25 30 

Ala Phe Gly Lys Phe Asp Gly He Leu Gly Leu Ala Tyr Asp Ser He 

35 40 45 

Ser Val Asn Lys He Val Pro Pro He Tyr Asn Ala Leu Asn Leu Gly 
50 55 60 
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Leu Leu Asp Glu Pro Gin Phe Ala Phe Tyr Leu Gly Asp Thr Asn Thr 
65 70 75 80 

Asn Glu Glu Asp Gly Gly Leu Ala Thr Phe Gly Gly Val Asp Glu Ser 

85 90 95 

Lys Tyr Thr Gly Lys Val Thr Trp Leu Pro Val Arg Arg Lys Ala Tyr 

100 105 no 

Trp Glu Val Ser Leu Asp Gly He Ser Leu Gly Asp Glu Tyr Ala Pro 

H5 120 125 

Leu Glu Gly His Gly Ala Ala He Asp Thr Gly Thr 
130 135 140 

<210> 13 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer ZC9126 
<400> 13 

atgtcaacac atttacc 17 

<210> 14 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer ZC9741 

<221> misc_feature 
<222> (1),..(17) 
<223> n = A.T.C or G 

<400> 14 

cayggnacnc aytgygc 17 

<210> 15 
<211> 368 
<212> DNA 

<213> Pichia methanol ica 



<220> 
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<221> COS 

<222> (1)...(366) 

<221> misc_feature 
<222> (1)...(368) 
<223> n = A.T.C or G 

<400> 15 

ggg tec gna enc atg gtg ttt eta aga att gec cac att gtt gec gtc 48 

Gly Ser Xaa Xaa Met Val Phe Leu Arg He Ala His He Val Ala Val 
1 5 10 15 

aaa gtt tta aga tct aac ggt tea ggt tct atg ccc gat gtt gtc aag 96 
Lys Val Leu Arg Ser Asn Gly Ser Gly Ser Met Pro Asp Val Val Lys 
20 25 30 

ggt gtt gaa tat get ccc aat get cac ctt gcg gaa gee aag get aac 144 
Gly Val Glu Tyr Ala Pro Asn Ala His Leu Ala Glu Ala Lys Ala Asn 
35 40 45 

aag agt ggt ttt aaa ggt tct ace gcg aac atg tea tta ggt ggt ggt 192 
Lys Ser Gly Phe Lys Gly Ser Thr Ala Asn Met Ser Leu Gly Gly Gly 
50 55 60 



aaa tct cca get tta gat atg tct gtt aac get cct gtt aaa gca ggt 
Lys Ser Pro Ala Leu Asp Met Ser Val Asn Ala Pro Val Lys Ala Gly 
65 70 75 " 80 



tta tct gat teg aga get gac atg tct aac tc 
Leu Ser Asp Ser Arg Ala Asp Met Ser Asn 
115 120 



240 



tta cac ttt gee gtt acc get ggt aac gat aac act gat gca tgt aac 288 
Leu His Phe Ala Val Thr Ala Gly Asn Asp Asn Thr Asp Ala Cys Asn 
85 90 95 

tat tct cca gec act act gaa aat act gtc act gtt gtt get tec act 336 
Tyr Ser Pro Ala Thr Thr Glu Asn Thr Val Thr Val Val Ala Ser Thr 
100 105 no 



368 



<210> 16 
<211> 122 
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<212> PRT 

<213> Pichia methanol ica 
<220> 

<221> VARIANT 

<222> (D...U22) 

<223> Xaa = Any Amino Acid 

<40O 16 



Gly 


Ser 


Xaa 


Xaa Met 


Val Phe Leu 


Arg 


He 


Ala His He Val Ala Val 


1 






5 






10 


15 


Lys 


Val 


Leu 


Arg Ser 


Asn Gly Ser 


Gly 


Ser 


Met Pro Asp Val Val Lys 








20 




25 




30 


Gly 


Val 


Glu 


Tyr Ala 


Pro Asn Ala 


His 


Leu 


Ala Glu Ala Lys Ala Asn 






35 




40 






45 


Lys 


Ser 


Gly 


Phe Lys 


Gly Ser Thr 


Ala 


Asn 


Met Ser Leu Gly Gly Gly 




50 






55 






60 


Lys 


Ser 


Pro 


Ala Leu 


Asp Met Ser 


Val 


Asn 


Ala Pro Val Lys Ala Gly 


65 








70 






75 80 


Leu 


His 


Phe 


Ala Val 


Thr Ala Gly 


Asn 


Asp 


Asn Thr Asp Ala Cys Asn 








85 






90 


95 


Tyr 


Ser 


Pro 


Ala Thr 


Thr Glu Asn 


Thr 


Val 


Thr Val Val Ala Ser Thr 








100 




105 




110 


Leu 


Ser 


Asp 


Ser Arg 


Ala Asp Met 


Ser 


Asn 








115 




120 









<210> 17 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer ZC447 
<400> 17 

taacaatttc acacagg 17 

<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Oligonucleotide primer ZC976 
<400> 18 

cgttgtaaaa cgacggcc 18 

<210> 19 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer ZC9079 
<400> 19 

cagctgccta ggactagttt cctcttacga gcaactaga 39 

<210> 20 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer ZC9D80 
<400> 20 

tgatcaccta ggactagtga caagtaggaa ctcctgta 33 



mil 
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